CASE REPORT
A 57-year-old male with a remote history of diaphragmatic leiomyosarcoma resected 22 years previously presented with an HPV-associated squamous cell carcinoma of the tongue, which was treated with cisplatin-based chemotherapy and radiation. He underwent a PET/CT for restaging of his squamous cell carcinoma at which time two masses were found in the tail of the pancreas and retroperitoneum. (Figure 1 A, B, C) These masses were followed conservatively for approximately 1 year while the patient underwent further treatment for SCC, and the pancreatic and retroperitoneal masses grew to 3.1 x 2.6 cm and 4.3 x 3.1 cm respectively. The initial SUV lean body maximum of the pancreatic and retroperitoneal masses was 1.7 and 1.5, respectively, which was similar to blood pool activity.
Despite its low degree of avidity, the retroperitoneal mass grew significantly during follow-up ( Figure 1D ), prompting a biopsy that revealed a spindle cell neoplasm (Figure 2 ) staining positive for CD34 and BCL-2 and negative for C-KIT, myogenin, AE1/AE3, desmin. A contrast enhanced CT scan ( Figure 3A) showed avid peripheral enhancement of the retroperitoneal mass, while the pancreatic tail mass exhibited enhancement similar to that of the adjacent spleen. For purposes of surgical planning, a Tc-99m sulfur colloid SPECT was performed and confirmed that the pancreatic tail mass was not a splenule (Figure 3 B, C) . The patient then underwent distal pancreatectomy, splenectomy, cholecystectomy, omentectomy, and radical left nephrectomy to attain satisfactory tumor margin clearance with surgical pathology showing that both masses were solitary fibrous tumors (SFT) without malignant features. Quantitative measures of cellular proliferation suggested low-grade neoplasms, with KI-67 indices under 5% and low mitotic indices (1 per high powered field).
Solitary fibrous tumors (SFT) are rare spindle cell neoplasms that typically occur in the pleura, mediastinum, and lung [1] . SFTs have been shown to have an age-standardized incidence rate of 1.4 per million, and they typically present in the sixth and seventh decade, affecting both genders equally [2, 3] . Although uncommon, SFTs may be found in extrathoracic sites such as the upper respiratory tract and retroperitoneum [4] . On CT SFTs appear as heterogeneously enhancing masses, and on MRI, they may exhibit T1 hypo-or isointensity and heterogeneous T2 hyperintensity [5] . Simple excision is considered curative for benign SFTs and is recommended to prevent malignant transformation and metastasis [6] .
Although the utility of FDG PET in the diagnosis and grading of soft-tissue sarcomas is well known [7] ,little has been written regarding the FDG PET imaging characteristics of SFTs specifically. In one case, a SFT of the pancreas showed no significant FDG uptake [8] . In another case, a parapharyngeal SFT showed heterogeneous uptake of FDG [5] . In this case, we report a patient with two benign extrathoracic SFTs that exhibited low FDG avidity on three PET/CT scans prior to resection.
SFTs are predominantly thoracic, and most information from extrathoracic SFTs are limited to case reports [9] . Historically, SFTs have been classified as "localized mesothelioma", "fibrous mesothelioma", "benign mesothelioma", and "submesothelial fibromas", although the findings of extrathoracic SFTs discredit mesothelial origin [10] . SFTs are diagnosed histologically with an immunoprofile of positivity for CD34, Bcl-2, and vimentin and negativity for keratin [11] . Malignant SFTs are typically defined as large (>10cm) tumors, with hemorrhage and necrosis, and > 4 mitoses per 10 hpf [12] . Based on this definition, neither of our patient's lesions met criteria for malignancy. However, as noted above, resection of all SFTs is standard of care to avoid complications due to mass effect on local structures and malignant degeneration seen in 10 to 30% of SFTs [13] .
Although
SUVs have acknowledged clinical limitations [14] , they generally correlate with increasing tumor grade. Schwarzbach et al. calculated the median SUVs for low-grade, intermediate-grade and high-grade soft tissue sarcomas to be 1.3, 2.7 and 4.5, respectively [15] . In addition, the limited data on FDG PET/CT findings in intra-thoracic SFTs indicate that high-grade malignant lesions exhibit higher FDG uptake than benign lesions [16] . Our patient's lesions patient had SUVs of less than 2.0 at all time points, which correlated well with low ex vivo measures of cell proliferation at histology. Perhaps most importantly, serial volumetric measurements in our case provide in vivo verification the lowgrade phenotype of minimally-FDG avid benign extra-thoracic SFT (Figure 1 A through E). The tumor doubling times of our patient's masses were on the order of one year, whereas aggressive mesenchymal sarcomas typically have doubling times on the order of 41 days [17] .
This case also illustrates the utility of sulfur colloid SPECT imaging in patients with suspected soft tissue neoplasms of the pancreas. When encountering pancreatic and retroperitoneal neoplasms a number of different tumors should be considered: SFT, high-grade soft tissue sarcoma, pancreatic adenocarcinoma, lymphoma, nerve sheath tumor, retroperitoneal fibrosis, extramedullary hematopoiesis, and splenule. Extra-thoracic SFTs, for example, tend to be well defined and enhance avidly on CT [16] . As a result, they may be difficult to distinguish from other pancreatic neoplasms on conventional imaging. Our patient's pancreatic tail mass had a much more subtle size increase than the larger retroperitoneal mass (12 mL increase versus 38 mL increase) and exhibited enhancement characteristics similar to spleen on contrast enhanced CT (Figure 2A ). However, surgical pathology later revealed that it was the smaller pancreatic tail mass that was invading vital structures; at the time of resection it involved portions of the spleen, pancreas and left kidney, whereas the retroperitoneal mass merely displaced adjacent organs without involving them. Therefore, the information afforded by sulfur colloid SPECT had major implications for surgical planning and patient outcome, permitting appropriate and confident resection of the pancreatic mass with wide margins despite the fact that it strongly resembled a splenule on other imaging modalities.
In conclusion, we report a case of multifocal SFTs of the retroperitoneum and pancreas with low FDG avidity that correlated well with their low-grade in vivo phenotype and ex vivo histology.
Low-grade sarcomas can progress in an indolent fashion even under active FDG PET surveillance, thus highlighting the importance of careful volumetric assessment of even low avidity soft tissue masses on oncologic surveillance protocolsparticularly in patients with a history of sarcoma. 
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